Carcinogen-induced activation of SV40 gene expression in a semi-permissive environment.
Carcinogen-induced expression of the integrated viral genome was examined on SV40-transformed Chinese hamster cells. Carcinogen treatment markedly increased the transcription rate and the steady state mRNA level of both early and late viral transcripts. Carcinogen-induced transcription was mediated by RNA polymerase II. The increase in viral gene expression was also detected at the protein level, although at a reduced amplitude. Enhanced transcription was apparent as early as 12 hr postexposure and was considerably elevated after 24-36 hr. The increased gene expression depended on the existence of a functional replication machinery, as indicated by two lines of evidence. First, a cell line that harbors origin-deleted SV40 failed to respond to carcinogen treatment by increasing transcription and expression of T antigen. Furthermore, carcinogen-induced overtranscription was inhibited by aphidicolin, an inhibitor of DNA polymerase alpha. The involvement of the replication apparatus in the enhanced expression points to mechanistic similarities between the carcinogen-induced viral gene expression in the drug-treated semipermissive cells and the SV40 lytic pathway under permissive conditions. It is therefore suggested that cellular permissivity to viral development is enhanced following exposure to carcinogens. The implications of these findings for the nature of cellular permissivity to viral infection and the synergistic effects of carcinogens and tumor viruses are discussed.